Modeling the reactivity of acrylic acid and acrylate anion with biological nucleophiles.
Based on the results of prior in-vitro reactivity experiments, the pathway for the Michael addition of two representative nucleophiles (methylamine and imidazole) to acrylate anion (AA-) was explored with the semiempirical quantum model, AM1. The results of the calculations indicate that there is no viable reaction pathway for the addition of nucleophiles to AA-. An alternative route for the formation of the Michael products via the non-ionized form of acrylic acid (AA) was explored and found to be theoretically possible. The alternative route is plausible, but is considered to be insignificant in vivo based upon the rapid metabolism and excretion of AA (excretion half-life of 1-8 h after oral dosing).